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(54) HARQ FEEDBACK METHOD AND DEVICE, USER EQUIPMENT, AND BASE STATION

(567)  Provided are an HARQ feedback method and
apparatus, a method and apparatus for sending indica-
tion information, and a UE, a base station and a compu-
ter-readable storage medium thereof. The HARQ feed-
back method includes: receiving a first-service data
transmission from a base station, schedule control data
of the first-service data transmission carrying indication
information, the indication information explicitly or implic-
itly indicating that second-service data preempts a trans-
mission resource of first-service data or second-service
data preempts a transmission resource position of

first-service data; retaining the second-service data
preempting the transmission resource in a cache accord-
ing to the indication information, and generating HARQ
feedback information of the first-service data; and send-
ing the HARQ feedback information to the base station.
According to the embodiments of the present disclosure,
by retaining the second-service data preempting the
transmission resource based on the indication informa-
tion, the useful second-service data may not be dis-
charged during the first-service data transmission.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
communication technologies, and in particular, relates to
a hybrid automatic repeat request (HARQ) feedback
method and apparatus, a method and apparatus for
sending indication information, and user equipment (UE),
a base station and a computer-readable storage medium
thereof.

BACKGROUND

[0002] With the developments of communications
technologies, the 5t Generation mobile communications
technology (5G) has been developed. Service types in
the 5G atleastinclude enhanced mobile broad band (eM-
BB), massive machine type communication (mMTC), ul-
tra reliable low latency communication (URLLC) and the
like. These service types all pertain to data services, but
impose different requirements on latency and reliability.
For example, the URLLC service is applied in the fields
such as the Internet of vehicles in which a low latency is
required. This service imposes a stricter requirement on
timeliness, and requires timely service establishment, or
even preempts the original services. The mMTC service
is not sensitive to latency, and in this service, data may
be transmitted at a longer time interval. One way of im-
plementing effective transmission of latency-sensitive
services is to improve transmission of a hybrid automatic
repeat request (HARQ), such that, for example, retrans-
mission feedback is quicker and more accurate.

[0003] InLong Term Evolution (LTE), HARQ feedback
is carried out with a transmission block (TB) as a unit,
and each TB feeds back a 1-bit acknowledgement (ACK)
or non-acknowledgement (NACK) message. To improve
retransmission accuracy, 3rd Generation Partnership
Project (3GPP) has proposed retransmission based on
a code block group (CBG). The CBG is an even smaller
data unitin the TB. One CBG corresponds to a 1-bit ACK
or NACK feedback. Since granularity of the retransmis-
sion is even smaller, the position of an incorrect trans-
mission may be more precisely reflected, such that the
retransmission is more accurate. Further, since the re-
transmission needs an even smaller data amount, the
retransmission efficiency is higher.

[0004] However, in case of a service preemption, for
example, when the eMBB service is being transmitted or
is to be transmitted, and the URLLC service is coming
up, the URLLC service may preempt transmission time-
frequency resources of the eMBB service. As a result,
the original eMBB service may consider by mistake that
the eMBB data is incorrectly transmitted in an HARQ
feedback process, and consequently the useful URLLC
data may be discarded.
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SUMMARY

[0005] Basedonthe above, the presentdisclosure pro-
vides a method and apparatus for sending indication in-
formation, and user equipment (UE), a base station and
a computer-readable storage medium thereof, in order
not to discard useful service data.

[0006] According to a first aspect of the embodiments
of the present disclosure, there is provided a hybrid au-
tomatic repeat request (HARQ) feedback method, com-
prising:

receiving a first-service data transmission from a
base station, wherein schedule control data of the
first-service data transmission carries indication in-
formation, which is configured to explicitly or implic-
itly indicate that second-service data preempts a
transmission resource offirst-service data or the sec-
ond-service data preempts a transmission resource
position of the first-service data;

retaining the second-service data preempting the
transmission resource in a cache according to the
indication information, and generating HARQ feed-
back information of the first-service data; and
sending the HARQ feedback information to the base
station.

[0007] In an embodiment, the receiving a first-service
data transmission from a base station comprises:

receiving two first-service data transmissions from
the base station, a time interval between the two first-
service data transmissions being less than a trans-
mission latency in a non-adaptive HARQ feedback
mode;

wherein the indication information is carried in the
schedule control data of a later first-service data
transmission, and the indication information explic-
itly orimplicitly indicates that the second-service data
preempts the transmission resource of the first-serv-
ice data or the second-service data preempts the
transmission resource position of the first-service
data in an earlier first-service data transmission.

[0008] In an embodiment, the generating HARQ feed-
back information of the first-service data comprises:

generating the HARQ feedback information based
on a transmission success or failure state of data
other than the second-service data preempting the
transmission resource; or

setting a transmission success or failure state of the
second-service data preempting the transmission
resource as transmission success, and generating
the HARQ feedback information based on transmis-
sion success or failure states of all the data in the
first-service data transmission.
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[0009] Inanembodiment, when the indication informa-
tion explicitly or implicitly indicates that the second-serv-
ice data preempts the transmission resource of the first-
service data, the retaining the second-service data
preempting the transmission resource in a cache based
on the indication information and generating HARQ feed-
back information of the first-service data comprises:
retaining all the data that fails to be transmitted in the
cache, identifying the first-service data that fails to be
transmitted from the retained data, and generating the
HARQ feedback information based on the first-service
data that fails to be transmitted.

[0010] Inanembodiment, when the indication informa-
tion is carried in the schedule control data of the later
first-service data transmission, the sending the HARQ
feedback information to the base station comprises:
sending the HARQ feedback information to the base sta-
tion in the non-adaptive HARQ feedback mode.

[0011] In an embodiment, the schedule control data of
the first-service data transmission carries the indication
information by:

scrambling the indication information to target control in-
formation in the schedule control data in a scrambling
fashion.

[0012] According to a second aspect of the embodi-
ments of the presentdisclosure, there is provided a meth-
od for sending indication information, comprising:

judging whether second-service data preempts a
transmission resource of first-service data;

if the second-service data preempts the transmis-
sion resource of the first-service data, sending a first-
service data transmission to user equipment (UE),
wherein schedule control data of the first-service da-
ta transmission carries indication information, which
is configured to explicitly or implicitly indicate that
the second-service data preempts the transmission
resource of the first-service data or the second-serv-
ice data preempts a transmission resource position
of the first-service data, such that the UE retains the
second-service data preempting the transmission
resource in a cache according to the indication in-
formation and sends HARQ feedback information of
the first-service data to a base station.

[0013] In an embodiment, the sending a first-service
data transmission to user equipment (UE) comprises:

sending two first-service data transmissions to the
UE, a time interval between the two first-service data
transmissions being less than a transmission latency
in a non-adaptive HARQ feedback mode;

wherein the indication information is carried in the
schedule control data of a later first-service data
transmission, and the indication information explic-
itly orimplicitly indicates that the second-service data
preempts the transmission resource of the first-serv-
ice data or the second-service data preempts the
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transmission resource position of the first-service
data in an earlier first-service data transmission.

[0014] Inanembodiment, when the indication informa-
tion explicitly or implicitly indicates that the second-serv-
ice data preempts the transmission resource position of
the first-service data, the method further comprises:

receiving HARQ feedback information of the first-
service data from the UE, the HARQ feedback infor-
mation comprising HARQ feedback information of
the second-service data corresponding to the trans-
mission resource position of the second-service data
and HARQ feedback information of the first-service
data corresponding to another transmission re-
source position; and

retransmitting, based on the HARQ feedback infor-
mation of the first-service data corresponding to the
another transmission resource position, the first-
service data that fails to be transmitted to the UE.

[0015] Inan embodiment, the schedule control data of
the first-service data transmission carries the indication
information by:

scrambling the indication information to target control in-
formation in the schedule control data in a scrambling
fashion.

[0016] According to a third aspect of the embodiments
of the present disclosure, there is provided a hybrid au-
tomatic repeat request (HARQ) feedback apparatus,
comprising:

areceiving module, configured to receive afirst-serv-
ice data transmission from a base station, wherein
schedule control data of the first-service data trans-
mission carries indication information, which is con-
figured to explicitly or implicitly indicate that second-
service data preempts a transmission resource of
first-service data or the second-service data
preempts a transmission resource position of the
first-service data;

a retaining and generating module, configured to re-
tain the second-service data preempting the trans-
mission resource in a cache according to the indica-
tion information carried in the schedule control data
of the first-service data transmission received by the
receiving module, and generate HARQ feedback in-
formation of the first-service data;

a sending module, configured to send the HARQ
feedback information generated by the retaining and
generating module to the base station.

[0017] Inanembodiment, the receiving module is con-
figured to receive two first-service data transmissions, a
time interval between the two first-service data transmis-
sions being less than a transmission latency in a non-
adaptive HARQ feedback mode;

wherein the indication information is carried in the sched-
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ule control data of a later first-service data transmission,
and the indication information explicitly or implicitly indi-
cates that the second-service data preempts the trans-
mission resource of the first-service data or the second-
service data preempts the transmission resource posi-
tion of the first-service data in an earlier first-service data
transmission.

[0018] Inanembodiment, the retaining and generating
module comprises:

a first generating sub-module, configured to gener-
ate the HARQ feedback information based on a
transmission success or failure state of data other
than the second-service data preempting the trans-
mission resource; or

a second generating sub-module, configured to set
atransmission success or failure state of the second-
service data preempting the transmission resource
as transmission success, and generate the HARQ
feedback information based on transmission suc-
cess or failure states of all the data in the first-service
data transmission.

[0019] Inanembodiment, when the indication informa-
tion explicitly or implicitly indicates that the second-serv-
ice data preempts the transmission resource of the first-
service data, the retaining and generating module is con-
figured to:

retain all the data that fails to be transmitted in the cache,
identify the first-service data that fails to be transmitted
from the retained data, and generate the HARQ feedback
information based on the first-service data that fails to be
transmitted.

[0020] Inanembodiment, when the indication informa-
tion is carried in the schedule control data of the later
first-service data transmission, the sending module is
configured to send the HARQ feedback information to
the base station in the non-adaptive HARQ feedback
mode.

[0021] In an embodiment, the indication information is
scrambled on target control information in the schedule
control data in a scrambling fashion.

[0022] According to a fourth aspect of the embodi-
ments of the present disclosure, there is provided an ap-
paratus for sending indication information, comprising:

a judging module, configured to judge whether sec-
ond-service data preempts a transmission resource
of first-service data;

a determining and sending module, configured to: if
the judging module judges that the second-service
data preempts the transmission resource of the first-
service data, send a first-service data transmission
to user equipment (UE), wherein schedule control
data of the first-service data transmission carries in-
dication information, which is configured to explicitly
or implicitly indicating that the second-service data
preempts the transmission resource of the first-serv-
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ice data or the second-service data preempts a
transmission resource position of the first-service
data, such that the UE retains the second-service
data preempting the transmission resource in a
cache according to the indication information and
sends HARQ feedback information of the first-serv-
ice data to a base station.

[0023] Inanembodiment, the determining and sending
module is configured to:

send two first-service data transmissions to the UE,
a time interval between the two first-service data
transmissions being less than a transmission latency
in a non-adaptive HARQ feedback mode;

wherein the indication information is carried in the
schedule control data of a later first-service data
transmission, and the indication information explic-
itly orimplicitly indicates that the second-service data
preempts the transmission resource of the first-serv-
ice data or the second-service data preempts the
transmission resource position of the first-service
data in an earlier first-service data transmission.

[0024] Inanembodiment, when the indication informa-
tion explicitly or implicitly indicates that the second-serv-
ice data preempts the transmission resource position of
the first-service data, the apparatus further comprises:

a receiving module, configured to receive HARQ
feedback information of the first-service data from
the UE, the HARQ feedback information comprising
HARQ feedback information of the second-service
data corresponding to the transmission resource po-
sition of the second-service data and HARQ feed-
backinformation of the first-service data correspond-
ing to another transmission resource position; and
a retransmitting module, configured to retransmit,
based on the HARQ feedback information of the first-
service data corresponding to the another transmis-
sion resource position, the first-service data that fails
to be transmitted to the UE.

[0025] In an embodiment, the indication information is
scrambled on target control information in the schedule
control data in a scrambling fashion.

[0026] According to a fifth aspect of the embodiments
of the present disclosure, there is provided user equip-
ment, comprising:

a processor; and

a memory for storing instructions executable by the
processor;

wherein the processor is configured to:

receive a first-service data transmission from a base
station, schedule control data of the first-service data
transmission carrying indication information, the in-
dication information explicitly or implicitly indicating
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that second-service data preempts a transmission
resource of first-service data or second-service data
preempts a transmission resource position of first-
service data;

retaining the second-service data preempting the
transmission resource in a cache based on the indi-
cation information, and generating HARQ feedback
information of the first-service data; and

send the HARQ feedback information to the base
station.

[0027] According to a sixth aspect of the embodiments
ofthe presentdisclosure, there is provided a base station,
comprising:

a processor; and

a memory for storing instructions executable by the
processor;

wherein the processor is configured to:

judge whether second-service data preempts a
transmission resource of first-service data;

if the second-service data preempts the transmis-
sion resource of the first-service data, send a first-
service data transmission to user equipment (UE),
the schedule control data of the first-service data
transmission carrying indication information, the in-
dication information explicitly or implicitly indicating
that the second-service data preempts the transmis-
sion resource of the first-service data or the second-
service data preempts a transmission resource po-
sition of the first-service data, such that the UE re-
tains the second-service data preempting the trans-
mission resource in a cache based on the indication
information and sends HARQ feedback information
of the first-service data to a base station.

[0028] According to a seventh aspect of the embodi-
ments of the present disclosure, there is provided com-
puter-readable storage medium, which stores a compu-
ter program; wherein the computer program, when being
executed by a processor, causes the processor to per-
form steps of the HARQ feedback method as described
above.

[0029] According to an eighth aspect of the embodi-
ments of the present disclosure, there is provided a com-
puter-readable storage medium, which stores a compu-
ter program; wherein the computer program, when being
executed by a processor, causes the processor to per-
form steps of the method for sending indication informa-
tion as described above.

[0030] The technical solutionsaccording tothe embod-
iments of the present disclosure may achieve the follow-
ing beneficial effects:

By receiving the indication information carried in the first-
service data transmission, the second-service data
preempting the transmission resource in the cache, such
that the useful second-service data may notbe discarded
during the first-service data transmission.
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[0031] The indication information is acquired from the
schedule control data of the later first-service data trans-
mission, and it is acknowledged from the indication in-
formation that the second-service data preempts the
transmission resource of the first-service data, such that
the UE may not discard the useful second-service data
during the first-service data transmission, and the trans-
mission success or failure state of the first-service data
may be correctly fed back to the base station. In this way,
the base station may retransmit the first-service data that
fails to be truly transmitted.

[0032] The transmission success or failure state of the
first-service data may be correctly reflected, such that
misoperations of the UE may be prevented.

[0033] Allthe datathatfailstobetransmittedis retained
in the cache, the first-service data that fails to be trans-
mitted is identified from the retained data, and the HARQ
feedback information may be generated based on the
first-service data that fails to be transmitted, such that
the generated HARQ feedback information may correctly
reflect the transmission success or failure state of the
first-service data.

[0034] When the indication information is carried in the
schedule control data of the later first-service data trans-
mission, the HARQ feedback information is sent to the
base station in the non-adaptive HARQ feedback mode,
such that the UE may correctly feed back the transmis-
sion success or failure state of the first-service data to
the base station.

[0035] The indication information is scrambled on the
target control information in the schedule control data in
a scrambling fashion, such that it is implicitly indicated
that the second-service data preempts the transmission
resource of the first-service data or the second-service
data preempts the transmission resource position of the
first-service data. The practice is simple.

[0036] When it is determined that the second-service
data preempts the transmission resource of the first-serv-
ice data, the first-service data transmission carrying the
indication information is sent to the UE, to notify the UE
that the second-service data preempts the transmission
resource of the first-service data, such that misoperations
of the UE may be prevented.

[0037] The indication information is carried from the
schedule control data of the later first-service data trans-
mission, such that the UE may acknowledge from the
indication information that the second-service data
preempts the transmission resource of the first-service
data. As such, the UE may not discard the useful second-
service data during the first-service data transmission,
and may correct feed back the transmission success or
failure state of the first-service data to the base station.
In this way, the base station may retransmit the first-serv-
ice data that fails to be truly transmitted.

[0038] By retransmitting the first-service data that fails
to be transmitted to the UE based on the received HARQ
feedback information of the first-service data corre-
sponding to the other transmission resource position, the
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base station may identify the first-service data that is to
be truly retransmitted.

[0039] The indication information is scrambled on the
target control information in the schedule control data in
a scrambling fashion, such that it is implicitly indicated
that the second-service data preempts the transmission
resource of the first-service data or the second-service
data preempts the transmission resource position of the
first-service data. The practice is simple.

[0040] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are intended to
limit the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0041]

FIG. 1 is a flowchart of an HARQ feedback method
according to an exemplary embodiment of the
present disclosure;

FIG. 2 is a flowchart of a method for sending indica-
tion information according to an exemplary embod-
iment of the present disclosure;

FIG. 3 is a signaling flowchart of an HARQ feedback
method according to an exemplary embodiment of
the present disclosure;

FIG. 4 is a schematic diagram illustrating that indi-
cation information is carried in one eMBB transmis-
sion process according to an exemplary embodi-
ment of the present disclosure;

FIG. 5is a signaling flowchart of another HARQ feed-
back method according to an exemplary embodi-
ment of the present disclosure;

FIG. 6 is a schematic diagram illustrating that indi-
cation information is carried in two eMBB transmis-
sion processes according to an exemplary embodi-
ment of the present disclosure;

FIG. 7 is a block diagram of an HARQ feedback ap-
paratus according to an exemplary embodiment of
the present disclosure;

FIG. 8is a block diagram of another HARQ feedback
apparatus according to an exemplary embodiment
of the present disclosure;

FIG. 9is a block diagram of an apparatus for sending
indication information according to an exemplary
embodiment of the present disclosure;

FIG. 10 is a block diagram of another apparatus for
sending indication information according to an ex-
emplary embodiment of the present disclosure;
FIG. 11 is a block diagram of an apparatus for use
in HARQ feedback according to an exemplary em-
bodiment of the present disclosure; and

FIG. 12 is a block diagram of an apparatus for use
in sending indication information according to an ex-
emplary embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0042] Inorderto describe the principles, technical so-
lutions and advantages in the embodiments of the
present clearly and completely, the present disclosure
will be described in detail below in combination with the
accompanying drawings. Apparently, the described em-
bodiments are merely some embodiments, rather than
all embodiments, of the present disclosure. Based on the
embodiments of the present disclosure, all other embod-
iments derived by a person of ordinary skill in the art
without creative efforts shall fall within the protection
scope of the present disclosure.

[0043] FIG. 1 is a flowchart of an HARQ feedback
method according to an exemplary embodiment of the
present disclosure. This embodiment is described from
a UE side. As illustrated in FIG. 1, the HARQ feedback
method includes the following steps:

Instep S101, afirst-service data transmission is received
from a base station, wherein schedule control data of the
first-service data transmission carries indication informa-
tion, and the indication information explicitly or implicitly
indicates that second-service data preempts a transmis-
sion resource of first-service data or second-service data
preempts a transmission resource position of first-serv-
ice data.

[0044] In this embodiment, a second service imposes
a higher requirement on timeliness relative to a first serv-
ice, and therefore, the second-service data may preempt
the first-service data. The first service may include, but
notlimited to, eMBB, and the second service may include,
but not limited to, URLLC.

[0045] When a UE receives one first-service data
transmission from the base station, the indication infor-
mation may be carried in the schedule control data of the
one first-service data transmission, wherein the indica-
tion information explicitly or implicitly indicates that the
second-service data preempts the transmission resource
of the first-service data or the second-service data
preempts the transmission resource position of the first-
service data. When the UE receives two first-service data
transmissions from the base station, the indication infor-
mation may be carried in the schedule control data of a
later first-service data transmission, wherein the indica-
tion information explicitly or implicitly indicates that the
second-service data preempts the transmission resource
of the first-service data or the second-service data
preempts the transmission resource position of the first-
service data in an earlier first-service data transmission.
The schedule control data may include, but not limited
to, a physical downlink control channel (PDCCH). It
should be noted that in the later case, a time interval
between the two first-service data transmissions is less
than a transmission latency in a non-adaptive HARQ
feedback mode; and otherwise, before the schedule con-
trol data of the later first-service data transmission
comes, HARQ feedback information needs to be sent to
the base station. Thatis, the UE needs to send the HARQ
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feedback information to the base station before receiving
the indication information.

[0046] Instep S102,the second-service data preempt-
ing the transmission resource is retained in a cache ac-
cording to the indication information, and HARQ feed-
back information of the first-service data is generated.
[0047] In this embodiment, the second-service data
preempting the transmission resource may be retained
in a cache according to the indication information, for
transmitting the second-service data.

[0048] The HARQ feedback information may be gen-
erated in a plurality of ways. For example, the HARQ
feedback information may be generated based on a
transmission success or failure state of data other than
the second-service data preempting the transmission re-
source. Still for example, a transmission success or fail-
ure state of the second-service data preempting the
transmission resource may be set as transmission suc-
cess, and the HARQ feedback information is generated
according to transmission success or failure states of all
the data in the first-service data transmission.

[0049] The generated HARQ feedback information
may correctly reflect the transmission success or failure
state of the first-service data, such that misoperations.
[0050] In step S103, the HARQ feedback information
is sent to the base station.

[0051] In this embodiment, when the indication infor-
mation is carried in the schedule control data of the later
first-service data transmission, the HARQ feedback in-
formation may be sent to the base station in the non-
adaptive HARQ feedback mode.

[0052] In the above embodiment, by receiving the in-
dication information carried in the first-service data trans-
mission, the second-service data preempting the trans-
mission resource is retained in the cache, such that the
useful second-service data may not be discarded during
the first-service data transmission.

[0053] FIG. 2 is a flowchart of a method for sending
indication information according to an exemplary embod-
iment of the present disclosure. This embodiment is de-
scribed from a base station side. As illustrated in FIG. 2,
the method includes the following steps:

In step S201, whether second-service data preempts a
transmission resource of first-service data is judged.
[0054] The first service may include, but not limited to,
eMBB, and the second service may include, but not lim-
ited to, URLLC. A second service imposes a higher re-
quirement on timeliness relative to a first service, and
therefore, the second-service data may preempt the first-
service data. In this embodiment, the base station may
judge whether the second-service data preempts the
transmission resource of the first-service data.

[0055] In step S202, if the second-service data
preempts the transmission resource of the first-service
data, a first-service data transmission is sent to a UE,
wherein the schedule control data of the first-service data
transmission carries indication information, and the indi-
cation information explicitly or implicitly indicates that the
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second-service data preempts the transmission resource
of the first-service data or the second-service data
preempts a transmission resource position of the first-
service data, such that the UE sends HARQ feedback
information of the first-service data to a base station
based on first indication information.

[0056] In this embodiment, if the base station deter-
mines that the second-service data preempts the trans-
mission resource of the first-service data, the indication
information may be carried in the schedule control data
of the first-service data transmission sent to the UE. The
indication information may give an explicit indication, for
example, several bits of indication information may be
directly added, or the indication information may give an
implicitindication, for example, the indication information
is scrambled on target control information in the schedule
control data, that is, the corresponding indication infor-
mation is scrambled on a portion of the original control
information. The indication information may indicate that
the second-service data preempts the transmission re-
source of the first-service data or the second-service data
preempts the transmission resource position of the first-
service data, wherein the transmission resource position
may be indicated by a bitmap. Upon receiving the indi-
cation information, the UE may retain the second-service
data preempting the transmission resource in a cache
according to the indication information, and sends the
HARQ feedback information of the first-service data to
the base station.

[0057] The sending the first-service data transmission
by the base station to the UE may include: sending one
first-service data transmission by the base station to the
UE. In this case, the indication information may be carried
in the schedule control data of the one first-service data
transmission, and the indication information explicitly or
implicitly indicates that the second-service data
preempts the transmission resource of the first-service
data or the second-service data preempts the transmis-
sion resource position of the first-service data.

[0058] In addition, the sending the first-service data
transmission by the base station to the UE may further
include: sending two first-service data transmissions by
the base station to the UE. In this case, the indication
information may be carried in the schedule control data
of a later first-service data transmission, and the indica-
tion information explicitly or implicitly indicates that the
second-service data preempts the transmission resource
of the first-service data or the second-service data
preempts the transmission resource position of the first-
service data in an earlier first-service data transmission.
[0059] The schedule control data may include, but not
limited to, a physical downlink control channel (PDCCH).
[0060] It should be noted that in the later case, a time
interval between the two first-service data transmissions
is less than a transmission latency in a non-adaptive
HARQ feedback mode; and otherwise, before the sched-
ule control data of the later first-service data transmission
comes, HARQ feedback information needs to be sent to
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the base station. That s, the UE needs to send the HARQ
feedback information to the base station before receiving
the indication information, i.e., the UE fails to prevent
misoperations based on the indication information.
[0061] Inthe above embodiment, whenitis determined
that the second-service data preempts the transmission
resource of the first-service data, the first-service data
transmission carrying the indication information is sent
to the UE, to notify the UE that the second-service data
preempts the transmission resource of the first-service
data, such that the misoperations of the UE may be pre-
vented.

[0062] FIG. 3is asignaling flowchart ofan HARQ feed-
back method according to an exemplary embodiment of
the present disclosure. This embodiment is described
from a perspective of interactions between a UE and a
base station. For clearer descriptions of the interactions
between the UE and the base station, this embodiment
is described with reference to FIG. 4. FIG. 4 is a sche-
matic diagram illustrating that indication information is
carried in one eMBB transmission process according to
an exemplary embodiment of the present disclosure. As
illustrated in FIG. 4, the indication information is carried
in a PDCCH of the one eMBB data transmission. As il-
lustrated in FIG. 3, the HARQ feedback method includes
the following steps:

In step S301, when the base station determines that
URLLC data preempts a transmission resource of eMBB
data, the base station sends one eMBB data transmis-
sion to the UE, wherein the PDCCH of the eMBB data
transmission carries indication information.

[0063] The indication information may explicitly indi-
cate that the URLLC data preempts the transmission re-
source of the eMBB data or the URLLC data preempts
a transmission resource position of the eMBB data.
[0064] In step S302, the UE receives the eMBB data
transmission from the base station, and retains the
URLLC data preempting the transmission resource in a
cache according to the indication information carried in
the PDCCH of the eMBB data transmission, and gener-
ates HARQ feedback information of the eMBB data.
[0065] When the indication information explicitly indi-
cates that the URLLC data preempts the transmission
resource of the eMBB data, the UE may retain all the
data that fails to be transmitted in the cache, identify the
eMBB data that fails to be transmitted from the retained
data, and generate the HARQ feedback information
based on the eMBB data that fails to be transmitted.
[0066] For example, the UE may retain data corre-
sponding to all the transmission resources with NACK
feedback in the cache, and may not flush the data. After
all the data of the URLLC is transmitted, useful URLLC
dataintheretained datais used. If still some dataremains
except the used data, itindicates that the data is the data
that truly fails to be transmitted, and the UE may calculate
the HARQ feedback information based on the data.
[0067] When the indication information explicitly indi-
cates that the URLLC data preempts the transmission
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resource position of the eMBB data, the UE may retain
the URLLC data preempting the transmission resource
in the cache for transmitting the URLLC data, and other
data with NACK feedback may all be flushed. In addition,
the UE may generate the HARQ feedback information
based on a transmission success or failure state of data
other than the URLLC data preempting the transmission
resource. For example, the UE may generate the HARQ
feedback information based on a transmission success
or failure state of the eMBB data of a code block group
(CBG) other than a CBG 4.

[0068] Instep S303, the UE sends the HARQ feedback
information of the eMBB data to the base station.
[0069] In step S304, the base station retransmits the
eMBB data that fails to be transmitted to the UE based
on the received HARQ feedback information.

[0070] Optionally, when the indication information in-
dicates that the second-service data preempts the trans-
mission resource position of the first-service data, the
base station may receive the HARQ feedback informa-
tion of the first-service data from the UE, wherein the
HARQ feedback information includes HARQ feedback
information of the second-service data corresponding to
the transmission resource position, and HARQ feedback
information of the first-service data corresponding to an-
other transmission resource position; and retransmit the
first-service data that fails to be transmitted to the UE
according to the HARQ feedback information of the first-
service data corresponding to the other transmission re-
source position. That is, when determining to retransmit
the first-service data, the base station ignores the HARQ
feedback information of the second-service data corre-
sponding to the transmission resource position, but only
considers the HARQ feedback information of the first-
service data corresponding to the other resource posi-
tions.

[0071] For example, the base station may determine
the eMBB data to be retransmitted according to the
HARQ feedback information of the eMBB data corre-
sponding to the CBG other than the CBG 4 as illustrated
in FIG. 4.

[0072] In the above embodiment, based on the inter-
actions between the UE and the base station, the UE
may acknowledge that the URLLC data preempts the
transmission resource of the eMBB data, such that the
UE may not discard the useful URLLC data during the
eMBB data transmission, and may correctly feed back
the transmission success or failure state of the eMBB
datato the base station. In this way, the base station may
retransmitthe eMBB data that truly fails to be transmitted.
[0073] It should be noted that with respect to a base
station having the capability of judging that the second-
service data preempts the first-service data, the HARQ
feedback may be generated based on the process as
illustrated in FIG. 3. However, with respect to a base sta-
tion that does nothave such capability, the judgment may
be practiced based on the indication information carried
in the PDCCH of the later first-service data transmission.
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The indication information may explicitly or implicitly in-
dicate that the second-service data preempts the trans-
mission resource of the first-service data or the second-
service data preempts the transmission resource posi-
tion of the first-service data in the earlier first-service data
transmission. The two first-service data transmissions
may be contiguous or non-contiguous.

[0074] FIG. 5is asignaling flowchart of another HARQ
feedback method according to an exemplary embodi-
ment of the present disclosure. This embodiment is de-
scribed from the perspective of interactions between a
UE and a base station. For clearer descriptions of the
interactions between the UE and the base station, this
embodiment is described with reference to FIG. 6. As
illustrated in FIG. 6, indication information is carried in a
PDCCH of a later eMBB data transmission, wherein the
indication information may explicitly indicate that URLLC
data in an earlier eMBB data transmission preempts a
transmission resource of eMBB data or URLLC data
preempts a transmission resource position of eMBB data.
As illustrated in FIG. 5, the HARQ feedback method in-
cludes the following steps:

In step S501, the base station sends two eMBB data
transmissions to the UE, wherein a time interval between
the two first-service data transmissions is less than a
transmission latency in a non-adaptive HARQ feedback
mode.

[0075] Theindicationinformationis carriedin schedule
control data of a later first-service data transmission.
[0076] In step S502, upon receiving the earlier eMBB
data transmission, the UE reads the PDCCH of the later
eMBB data transmission to acquire the indication infor-
mation.

[0077] In step S503, the URLLC data preempting the
transmission resource is retained in a cache according
to the acquired indication information, and HARQ feed-
back information of the eMBB data is generated.
[0078] The process of generating the HARQ feedback
information in step S503 is the same as the process of
generating the HARQ feedback information in step S302,
which is not described herein any further.

[0079] Instep S504,the UE sends the HARQ feedback
information of the eMBB data to the base station in a non-
adaptive HARQ feedback mode.

[0080] In step S505, the base station retransmits the
eMBB data that fails to be transmitted to the UE based
on the received HARQ feedback information.

[0081] In the above embodiment, based on the inter-
actions between the UE and the base station, the UE
may acquire the indication information from the schedule
control data of the later first-service data transmission,
and acknowledge that the URLLC data preempts the
transmission resource of the eMBB data, such that the
UE may not discard the useful URLLC data during the
eMBB data transmission, and may correctly feed back
the transmission success or failure state of the eMBB
data to the base station. In this way, the base station may
retransmitthe eMBB data that truly fails to be transmitted.
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[0082] FIG.7is ablock diagram of an HARQ feedback
apparatus according to an exemplary embodiment of the
present disclosure. The HARQ feedback apparatus is
arranged in a UE, and includes a receiving module 71,
aretaining and generating module 72 and a sending mod-
ule 73.

[0083] The receiving module 71 is configured to re-
ceive a first-service data transmission from a base sta-
tion, schedule control data of the first-service data trans-
mission carrying indication information, wherein the in-
dication information explicitly or implicitly indicates that
second-service data preempts a transmission resource
of first-service data or second-service data preempts a
transmission resource position of first-service data.
[0084] In this embodiment, a second service imposes
a higher requirement on timeliness relative to a first serv-
ice, and therefore, the second-service data may preempt
the first-service data. The first service may include, but
notlimited to, eMBB, and the second service mayinclude,
but not limited to, URLLC.

[0085] When the UE receives one first-service data
transmission from the base station, the indication infor-
mation may be carried in the schedule control data of the
one first-service data transmission, wherein the indica-
tion information explicitly or implicitly indicates that the
second-service data preempts the transmission resource
of the first-service data or the second-service data
preempts the transmission resource position of the first-
service data. When the UE receives two first-service data
transmissions from the base station, the indication infor-
mation may be carried in the schedule control data of a
later first-service data transmission, wherein the indica-
tion information explicitly or implicitly indicates that the
second-service data preempts the transmission resource
of the first-service data or the second-service data
preempts the transmission resource position of the first-
service data. The schedule control data may include, but
not limited to, a PDCCH. It should be noted that in the
later case, a time interval between the two first-service
data transmissions is less than a transmission latency in
a non-adaptive HARQ feedback mode; and otherwise,
before the schedule control data of the later first-service
data transmission comes, HARQ feedback information
needs to be sent to the base station. That is, the UE
needs to send the HARQ feedback information to the
base station before receiving the indication information.
[0086] The retaining and generating module 72 is con-
figured to the second-service data preempting the trans-
mission resource in a cache according to the indication
information carried in the schedule control data of the
first-service data transmission received by the receiving
module 71, and generate HARQ feedback information of
the first-service data.

[0087] Inanembodiment, when the indication informa-
tion explicitly or implicitly indicates that the second-serv-
ice data preempts the transmission resource of the first-
service data, the retaining and generatingmodule 72 may
be configured to: retain all the data that fails to be trans-
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mitted in the cache, identify the first-service data that fails
to be transmitted from the retained data, and generate
the HARQ feedback information based on the first-serv-
ice data that fails to be transmitted.

[0088] The sending module 73 is configured to send
the HARQ feedback information generated by the retain-
ing and generating module 72 to the base station.
[0089] When the indication information is carried in the
schedule control data of the later first-service data trans-
mission, the sending module 73 may be configured to
send the HARQ feedback information to the base station
in the non-adaptive HARQ feedback mode.

[0090] In the above embodiment, by receiving the in-
dication information carried in the first-service data trans-
mission, the second-service data preempting the trans-
mission resource in the cache, such that the useful sec-
ond-service data may not be discarded during the first-
service data transmission.

[0091] FIG.8isablock diagram of another HARQ feed-
back apparatus according to an exemplary embodiment
of the present disclosure. As illustrated in FIG. 8, based
on the embodiment as illustrated in FIG. 7, the retaining
and generating module 72 may include a first generating
sub-module 721 ora second generating sub-module 722.
[0092] The first generating sub-module 721 is config-
ured to generate the HARQ feedback information based
on a transmission success or failure state of data other
than the second-service data preempting the transmis-
sion resource.

[0093] The second generating sub-module 722 is con-
figured to set a transmission success or failure state of
the second-service data preempting the transmission re-
source as transmission success, and generate the HARQ
feedback information transmission success or failure
states of all the data in the first-service data transmission.
[0094] The HARQ feedback information may be gen-
erated in a plurality of ways. For example, the HARQ
feedback information may be generated based on a
transmission success or failure state of data other than
the second-service data preempting the transmission re-
source. Still for example, a transmission success or fail-
ure state of the second-service data preempting the
transmission resource may be set as transmission suc-
cess, and the HARQ feedback information is generated
according to transmission success or failure states of all
the data in the first-service data transmission.

[0095] In the above embodiment, the HARQ feedback
information generated by the first generating sub-module
or the second generating sub-module may correctly re-
flect the transmission success or failure state of the first-
service data, such that misoperations of the UE may be
prevented.

[0096] FIG. 9 is a block diagram of an apparatus for
sending indication information according to an exemplary
embodiment of the present disclosure. The apparatus is
arrangedin abase station, andincludes ajudging module
91 and a determining and sending module 92.

[0097] The judging module 91 is configured to judge
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whether second-service data preempts a transmission
resource of first-service data.

[0098] A first service may include, but not limited to,
eMBB, and a second service may include, but not limited
to, URLLC. The second service imposes a higher require-
ment on timeliness relative to the first service, and there-
fore, the second-service data may preempt the first-serv-
ice data. In this embodiment, the base station may judge
whether the second-service data preempts the transmis-
sion resource of the first-service data.

[0099] The determiningand sending module 92 is con-
figured to: if the judging module 91 judges that the sec-
ond-service data preempts the transmission resource of
the first-service data, send a first-service data transmis-
sion to user equipment (UE), wherein the schedule con-
trol data of the first-service data transmission carries in-
dication information, and the indication information ex-
plicitly or implicitly indicates that second-service data
preempts the transmission resource of the first-service
data or the second-service data preempts a transmission
resource position of the first-service data, such that the
UE retains the second-service data preempting the trans-
mission resource in a cache according to the indication
information and sends HARQ feedback information of
the first-service data to a base station.

[0100] In this embodiment, if the base station deter-
mines that the second-service data preempts the trans-
mission resource of the first-service data, the indication
information may be carried in the schedule control data
of the first-service data transmission sent to the UE. The
indication information may give an explicit indication, for
example, several bits of indication information may be
directly added, or the indication information may give an
implicitindication, for example, the indication information
is scrambled on target control information in the schedule
control data, that is, the corresponding indication infor-
mation is scrambled on a portion of the original control
information. The indication information may be used for
indicating that the second-service data preempts the
transmission resource of the first-service data or the sec-
ond-service data preempts the transmission resource
position of the first-service data, wherein the transmis-
sion resource position may be indicated by a bitmap. Up-
onreceiving the indication information, the UE may retain
the second-service data preempting the transmission re-
source in a cache according to the indication information,
and sends the HARQ feedback information of the first-
service data to the base station.

[0101] The sending the first-service data transmission
by the base station to the UE may include: sending one
first-service data transmission by the base station to the
UE. In this case, the indication information may be carried
in the schedule control data of the one first-service data
transmission, and the indication information explicitly or
implicitly indicates that the second-service data
preempts the transmission resource of the first-service
data or the second-service data preempts the transmis-
sion resource position of the first-service data.
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[0102] Inanembodiment, the determining and sending
module 92 is configured to send two first-service data
transmissions to the UE, wherein a time interval between
the two first-service data transmissions is less than a
transmission latency in a non-adaptive HARQ feedback
mode. The indication information is carried in the sched-
ule control data of a later first-service data transmission,
and the indication information explicitly or implicitly indi-
cates that the second-service data preempts the trans-
mission resource of the first-service data or the second-
service data preempts the transmission resource posi-
tion of the first-service data in an earlier first-service data
transmission.

[0103] Inthe above embodiment, whenitis determined
that the second-service data preempts the transmission
resource of the first-service data, the first-service data
transmission carrying the indication information is sent
to the UE, to notify the UE that the second-service data
preempts the transmission resource of the first-service
data, such that misoperations of the UE may be prevent-
ed.

[0104] FIG. 10isablockdiagram of another apparatus
for sending indication information according to an exem-
plary embodiment ofthe presentdisclosure. Asillustrated
in FIG. 10, based on the embodiment as illustrated in
FIG. 9, when the indication information explicitly or im-
plicitly indicates that the second-service data preempts
the transmission resource position of the first-service da-
ta, the apparatus may further include a receiving module
93 and a retransmitting module 94.

[0105] The receiving module 93 is configured to re-
ceive HARQ feedback information of the first-service da-
ta from the UE, wherein the HARQ feedback information
includes HARQ feedback information of the second-serv-
ice data corresponding to the transmission resource po-
sition of the second-service data and HARQ feedback
information of the first-service data corresponding to an-
other transmission resource position.

[0106] The retransmitting module 94 is configured to
retransmit, according to the HARQ feedback information
of the first-service data corresponding to the another
transmission resource position, the first-service data that
fails to be transmitted to the UE.

[0107] When the indication information indicates that
the second-service data preempts the transmission re-
source position of the first-service data, the base station
may receive the HARQ feedback information of the first-
service data from the UE, wherein the HARQ feedback
information includes HARQ feedback information of the
second-service data corresponding to the transmission
resource position, and HARQ feedback information of
the first-service data corresponding to another transmis-
sion resource position; and retransmit the first-service
data that fails to be transmitted to the UE according to
the HARQ feedback information of the first-service data
corresponding to the other transmission resource posi-
tion. That is, when determining to retransmit the first-
service data, the base station ignores the HARQ feed-
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back information of the second-service data correspond-
ing to the transmission resource position, but only con-
siders the HARQ feedback information of the first-service
data corresponding to the other resource positions.
[0108] Inthe above embodiment, by retransmitting the
first-service data that fails to be transmitted to the UE
based on the received HARQ feedback information of
the first-service data corresponding to the other trans-
mission resource position, the base station may identify
the first-service data that is to be truly retransmitted.
[0109] FIG. 11 is a block diagram of block diagram of
an apparatus for use in HARQ feedback in accordance
with an exemplary embodiment. For example, the appa-
ratus 1100 may be a mobile phone, a computer, a digital
broadcast terminal, a messaging device, a gaming con-
sole, a tablet device, a medical device, a fitness equip-
ment, a personal digital assistant, and the like.

[0110] Referring to FIG. 11, the apparatus 1100 may
include one or more of the following components: a
processing component 1102, a memory 1104, a power
component 1106, a multimedia component 1108, an au-
diocomponent 1110, aninput/output (1/O)interface 1112,
a sensor component 1114, and a communication com-
ponent 1116.

[0111] The processing component 1102 typically con-
trols the overall operations of the apparatus 1100, such
as the operations associated with display, telephone
calls, data communications, camera operations, and re-
cording operations. The processing component 1102
may include one or more processors 1120 to execute
instructions to perform all or part of the steps in the above
described methods. Moreover, the processing compo-
nent 1102 may include one or more modules which fa-
cilitate the interaction between the processing compo-
nent 1102 and other components. For instance, the
processing component 1102 may include a multimedia
module to facilitate the interaction between the multime-
dia component 1108 and the processing component
1102.

[0112] The memory 1104 is configured to store various
types of data to support the operation of the apparatus
1100. Examples of such data include instructions for any
applications or methods operated onthe apparatus 1100,
contact data, phonebook data, messages, pictures, vid-
eos, etc. The memory 1104 may be implemented by us-
ing any type of volatile or non-volatile memory devices,
or acombination thereof, such as a static random access
memory (SRAM), an electrically erasable programmable
read-only memory (EEPROM), an erasable programma-
ble read-only memory (EPROM), a programmable read-
only memory (PROM), a read-only memory (ROM), a
magnetic memory, a flash memory, a magnetic or optical
disk.

[0113] The power component 1106 provides power to
various components of the apparatus 1100. The power
component 1106 may include a power management sys-
tem, one or more power sources, and any other compo-
nents associated with the generation, management, and
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distribution of power in the apparatus 1100.

[0114] The multimedia component 1108 includes a
screen providing an output interface between the appa-
ratus 1100 and the user. In some embodiments, the
screen may include a liquid crystal display (LCD) and a
touch panel (TP). If the screen includes the touch panel,
the screen may be implemented as a touch screen to
receive input signals from the user. The touch panel in-
cludes one or more touch sensors to sense touches,
swipes, and gestures on the touch panel. The touch sen-
sors may not only sense a boundary of a touch or swipe
action, but also sense the duration and pressure associ-
ated with the touch or swipe action. In some embodi-
ments, the multimedia component 1108 includes a front
camera and/or a rear camera. The front camera and the
rear camera may receive external multimedia data while
the apparatus 1100 is in an operation mode, such as a
photographing mode or a video mode. Each of the front
camera and the rear camera may be a fixed optical lens
system or have focus and optical zoom capability.
[0115] The audio component 1110 is configured to out-
put and/or input audio signals. For example, the audio
component 1110 includes a microphone (MIC) config-
ured to receive external audio signals when the appara-
tus 1100 is in an operation mode, such as a call mode,
a recording mode, and a voice recognition mode. The
received audio signal may be further stored in the mem-
ory 1104 or transmitted via the communication compo-
nent 1116. In some embodiments, the audio component
1110 further includes a speaker for outputting audio sig-
nals.

[0116] Thel/Ointerface 1112 provides an interface be-
tween the processing component 1102 and peripheral
interface modules, such as a keyboard, a click wheel,
buttons, and the like. The buttons may include, but are
not limited to, a home button, a volume button, a start
button, and a lock button.

[0117] The sensor component 1114 includes one or
more sensors to provide status assessments of various
aspects of the apparatus 1100. For instance, the sensor
component 1114 may detect an on/off status of the ap-
paratus 1100, relative positioning of components, e.g.,
the display device and the mini keyboard of the apparatus
1100, and the sensor component 1114 may also detect
a position change of the apparatus 1100 or a component
of the apparatus 1100, presence or absence of user con-
tact with the apparatus 1100, orientation or accelera-
tion/deceleration of the apparatus 1100, and temperature
change of the apparatus 1100. The sensor component
1114 may include a proximity sensor configured to detect
the presence of nearby objects without any physical con-
tact. The sensor component 1114 may also include a
light sensor, such as a CMOS or CCD image sensor,
used for imaging applications. In some embodiments,
the sensor component 1114 may also include an accel-
erometer sensor, a gyroscope sensor, a magnetic sen-
sor, a pressure sensor, or a temperature sensor.
[0118] The communication component 1116 is config-
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ured to facilitate communication, wired or wirelessly, be-
tween the apparatus 1100 and other devices. The appa-
ratus 1100 can access a wireless network based on a
communication standard, such as WiFi, 2Q or 3G, or a
combination thereof. In an exemplary embodiment, the
communication component 616 receives broadcast sig-
nals or broadcast associated information from an exter-
nal broadcast managementsystem via a broadcastchan-
nel. In an exemplary embodiment, the communication
component 1116 further includes a near field communi-
cation (NFC) module to facilitate short-range communi-
cations.

[0119] In exemplary embodiments, the apparatus
1100 may be implemented with one or more application
specific integrated circuits (ASICs), digital signal proces-
sors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), controllers, micro-controllers, mi-
croprocessors, or other electronic components, for per-
forming the above described methods. For example, the
NFC module may be implemented based on a radio fre-
quency identification (RFID) technology, an infrared data
association (IrDA) technology, an ultra-wideband (UWB)
technology, a Bluetooth (BT) technology, and other tech-
nologies.

[0120] In exemplary embodiments, a non-transitory
computer-readable storage medium including instruc-
tions is also provided, such as-the memory 1104 includ-
ing instructions, executable by the processor 1120 in the
apparatus 1100, for performing the above-described
methods. For example, the non-transitory computer-
readable storage medium may be a ROM, a RAM, a CD-
ROM, a magnetic tape, a floppy disc, an optical data stor-
age device, and the like.

[0121] FIG. 12is ablock diagram of an apparatus 1200
for use in sending indication information according to an
exemplary embodiment of the present disclosure. The
apparatus 1200 may be provided as a base station. Re-
ferringto FIG. 12, the apparatus 1200 includes a process-
ing component 1222, a wireless transmitting/receiving
component 1224, a wireless antenna 1226 and a signal
processing part dedicated for a wireless interface. The
processing component 1222 may further include one or
more processors.

[0122] One processor in the processing component
1222 may be configured to: judge whether second-serv-
ice data preempts a transmission resource of first-service
data;

if the second-service data preempts the transmission re-
source of the first-service data, send a first-service data
transmission to a UE, the schedule control data of the
first-service data transmission carrying indication infor-
mation, the indication information explicitly or implicitly
indicating that the second-service data preempts the
transmission resource of the first-service data or the sec-
ond-service data preempts a transmission resource po-
sition of the first-service data, such that the UE retains
the second-service data preempting the transmission re-
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source in a cache according to the indication information
and sends HARQ feedback information of the first-serv-
ice data to a base station.

[0123] Sincethe apparatus embodiments substantially
correspond to the method embodiments, the apparatus
embodiments are described simply, and the relevant part
may be obtained with reference to the part of the descrip-
tion in the method embodiments. The above described
apparatus embodiments are merely for illustration pur-
pose only. The units which are described as separate
components may be physically separated or may be not
physically separated, and the components which are il-
lustrated as units may be or may not be physical units,
that is, the components may be located in the same po-
sition or may be distributed into a plurality of network
units. A part or all of the modules may be selected ac-
cording to the actual needs to achieve the objectives of
the technical solutions of the embodiments. Persons of
ordinary skill in the art may understand and implement
the present disclosure without paying any creative effort.
[0124] Itshould be noted that, in this specification, such
relationship-related terms as "first" and "second" are only
used to differentiate one entity or operation from another
entity or operation, but are notintended to require orimply
that there is a practical relationship or sequence between
these entities or operations. It should be noted that, in
this specification, terms "comprises", "comprising",
"has", "having", "includes", "including", "contains", "con-
taining" or any other variation thereof, are intended to
cover a non-exclusive inclusion, such that a process,
method, article, or device, that comprises, has, includes,
contains a list of elements does not include only those
elements but may include other elements not expressly
listed or inherent to such process, method, article, or de-
vice. An element proceeded by "comprises...a", "has...a",
"includes...a", "contains...a" does not, without more con-
straints, preclude the existence of additional identical el-
ements in the process, method, article, or apparatus.
[0125] Although the method and apparatus according
to the present disclosure have been described in detail
above, and the principles and embodiments of the
present disclosure have been described with reference
to specific embodiments and examples, the above em-
bodiments are described only to help understanding of
the method and core idea of the present disclosure. Per-
sons of ordinary skill in the art may make modification or
variations to the specific embodiments or application
scopes according to the concepts of the present disclo-
sure. In conclusion, this specification shall not be under-
stood as limiting the present disclosure.

Claims

1. Ahybrid automatic repeat request (HARQ) feedback
method, comprising:

receiving a first-service data transmission from
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a base station, wherein schedule control data of
the first-service data transmission carries indi-
cation information, and the indication informa-
tion is configured to explicitly or implicitly indi-
cate that second-service data preempts a trans-
mission resource of first-service data or the sec-
ond-service data preempts a transmission re-
source position of the first-service data;
retaining the second-service data preempting
the transmission resource in a cache according
to the indication information, and generating
HARQ feedback information of the first-service
data; and

sending the HARQ feedback information to the
base station.

2. The method according to claim 1, wherein the re-
ceiving a first-service data transmission from a base
station comprises:

receiving two first-service data transmissions
from the base station, a time interval between
the two first-service data transmissions being
less than a transmission latency in a non-adap-
tive HARQ feedback mode;

wherein the indication information is carried in
the schedule control data of a later first-service
data transmission, and the indication informa-
tion is configured to explicitly or implicitly indi-
cate that the second-service data preempts the
transmission resource of the first-service data
or the second-service data preempts the trans-
mission resource position of the first-service da-
ta in an earlier first-service data transmission.

3. The method according to claim 1, wherein the gen-
erating HARQ feedback information of the first-serv-
ice data comprises:

generating the HARQ feedback information
based on a transmission success or failure state
of data other than the second-service data
preempting the transmission resource; or
setting a transmission success or failure state
of the second-service data preempting the
transmission resource as transmission success,
and generating the HARQ feedback information
based on transmission success or failure states
of all the data in the first-service data transmis-
sion.

4. The method according to claim 1, wherein when the
indication information is configured to explicitly or
implicitly indicate that the second-service data
preempts the transmission resource of the first-serv-
ice data, the retaining the second-service data
preempting the transmission resource in acache and
generating HARQ feedback information of the first-
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service data comprises:

retaining all the data that fails to be transmitted in
the cache, identifying the first-service data that fails
to be transmitted from the retained data, and gener-
ating the HARQ feedback information based on the
first-service data that fails to be transmitted.

The method according to claim 2, wherein when the
indication information is carried in the schedule con-
trol data of the later first-service data transmission,
the sending the HARQ feedback information to the
base station comprises:

sending the HARQ feedback information to the base
station in a non-adaptive HARQ feedback mode.

The method according to claim 1, wherein the sched-
ule control data of the first-service data transmission
carrying the indication information comprises:
scrambling the indication information to target con-
trol information in the schedule control data in a form
of a scrambling code.

A method for sending indication information, com-
prising:

Judging whether second-service data preempts
a transmission resource of first-service data;

if the second-service data preempts the trans-
mission resource of the first-service data, send-
ing a first-service data transmission to user
equipment (UE), wherein schedule control data
of the first-service data transmission carries in-
dication information, and the indication informa-
tion is configured to explicitly or implicitly indi-
cate that the second-service data preempts the
transmission resource of the first-service data
or the second-service data preempts a trans-
mission resource position of the first-service da-
ta, such that the UE retains the second-service
data preempting the transmission resource in a
cache according to the indication information
and sends HARQ feedback information of the
first-service data to a base station.

8. The method according to claim 7, wherein the send-

ing a first-service data transmission to the UE com-
prises:

sending two first-service data transmissions to
the UE, a time interval between the two first-
service data transmissions being less than a
transmission latency in a non-adaptive HARQ
feedback mode;

wherein the indication information is carried in
the schedule control data of a later first-service
data transmission, and the indication informa-
tion is configured to explicitly or implicitly indi-
cate that the second-service data preempts the
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transmission resource of the first-service data
or the second-service data preempts the trans-
mission resource position of the first-service da-
ta in an earlier first-service data transmission.

The method according to claim 7 or claim 8, wherein
when the indication information is configured to ex-
plicitly or implicitly indicate that the second-service
data preempts the transmission resource position of
the first-service data, the method further comprises:

receiving HARQ feedback information of the
first-service data from the UE, wherein the
HARQ feedback information comprises HARQ
feedback information of the second-service data
corresponding to the transmission resource po-
sition and HARQ feedback information of the
first-service data corresponding to another
transmission resource position; and
retransmitting, according to the HARQ feedback
information of the first-service data correspond-
ing to the other transmission resource position,
the first-service data that fails to be transmitted
to the UE.

The method according to claim 7, wherein the sched-
ule control data of the first-service data transmission
carrying the indication information comprises:
scrambling the indication information to target con-
trol information in the schedule control data in a form
of a scrambling code.

A hybrid automatic repeat request (HARQ) feedback
apparatus, comprising:

areceiving module, configured to receive a first-
service data transmission from a base station,
wherein schedule control data of the first-service
data transmission carries indication information,
and the indication information is configured to
explicitly or implicitly indicate that second-serv-
ice data preempts a transmission resource of
first-service data or the second-service data
preempts a transmission resource position of
the first-service data;

a retaining and generating module, configured
toretain the second-service data preempting the
transmission resource in a cache according to
theindicationinformation carried in the schedule
control data of the first-service data transmis-
sion received by the receiving module, and gen-
erate HARQ feedback information of the first-
service data;

a sending module, configured to send the HARQ
feedback information generated by the retaining
and generating module to the base station.

The apparatus according to claim 11, wherein the
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receiving module is configured to receive two first-
service data transmissions from the base station, a
time interval between the two first-service data trans-
missions being less than a transmission latency in a
non-adaptive HARQ feedback mode;

wherein the indication information is carried in the
schedule control data of a later first-service data
transmission, and the indication information is con-
figured to explicitly or implicitly indicate that the sec-
ond-service data preempts the transmission re-
source of the first-service data or the second-service
data preempts the transmission resource position of
the first-service data in an earlier first-service data
transmission.

The apparatus according to claim 11, wherein the
retaining and generating module comprises:

a first generating sub-module, configured to
generate the HARQ feedback information based
on a transmission success or failure of data oth-
er than the second-service data preempting the
transmission resource; or

a second generating sub-module, configured to
set a transmission success or failure state of the
second-service data preempting the transmis-
sion resource as transmission success, and
generate the HARQ feedback information based
on transmission success or failure states of all
the data in the first-service data transmission.

The apparatus according to claim 11, wherein when
the indication information is configured to explicitly
or implicitly indicate that the second-service data
preempts the transmission resource of the first-serv-
ice data, the retaining and generating module is con-
figured to:

retain all the data that fails to be transmitted in the
cache, identify the first-service data that fails to be
transmitted from the retained data, and generate the
HARQ feedback information based on the first-serv-
ice data that fails to be transmitted.

The apparatus according to claim 12, wherein when
the indication information is carried in the schedule
control data of the later first-service data transmis-
sion, the sending module is configured to send the
HARQ feedback information to the base station in a
non-adaptive HARQ feedback mode.

The apparatus according to claim 11, wherein the
indication information is scrambled on target control
information in the schedule control data in a form of
a scrambling code.

An apparatus for sending indication information,
comprising:
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a judging module, configured to judge whether
second-service data preempts a transmission
resource of first-service data;

a determining and sending module, configured
to: if the judging module judges that the second-
service data preempts the transmission re-
source of the first-service data, send a first-serv-
ice data transmission to user equipment (UE),
wherein schedule control data of the first-service
data transmission carries indication information,
and the indication information is configured to
explicitly or implicitly indicating that the second-
service data preempts the transmission re-
source of the first-service data or the second-
service data preempts a transmission resource
position of the first-service data, such that the
UE retains the second-service data preempting
the transmission resource in a cache according
to the indication information and sends HARQ
feedback information of the first-service data to
a base station.

18. The apparatus according to claim 17, wherein the

determining and sending module is configured to:

send two first-service data transmissions to the
UE, a time interval between the two first-service
data transmissions being less than a transmis-
sion latency in a non-adaptive HARQ feedback
mode;

wherein the indication information is carried in
the schedule control data of a later first-service
data transmission, and the indication informa-
tion is configured to explicitly or implicitly indi-
cate that the second-service data preempts the
transmission resource of the first-service data
or the second-service data preempts the trans-
mission resource position of the first-service da-
ta in an earlier first-service data transmission.

19. The apparatus according to claim 17 or claim 18,

wherein when the indication information is config-
ured to explicitly orimplicitly indicate that the second-
service data preempts the transmission resource po-
sition of the first-service data, the apparatus further
comprises:

a receiving module, configured to, after the de-
termining and sending module sends the first-
service data transmission to the UE, receive
HARQ feedback information of the first-service
data from the UE, wherein the HARQ feedback
information comprises HARQ feedback infor-
mation of the second-service data correspond-
ing to the transmission resource position and
HARQ feedback information of the first-service
data corresponding to another transmission re-
source position; and
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a retransmitting module, configured to retrans-
mit, according to the HARQ feedback informa-
tion of the first-service data corresponding to the
other transmission resource position received
by the receiving module, the first-service data
that fails to be transmitted to the UE.

20. The apparatus according to claim 17, wherein the
indication information is scrambled on target control
information in the schedule control data in a form of
a scrambling code.

21. User equipment, comprising:

a processor; and

a memory for storing instructions executable by
the processor;

wherein the processor is configured to:

receive a first-service data transmission
from a base station, wherein schedule con-
trol data of the first-service data transmis-
sion carries indication information, which is
configured to explicitly or implicitly indicate
that second-service data preempts a trans-
mission resource of first-service data or the
second-service data preempts a transmis-
sion resource position of the first-service
data;

retain the second-service data preempting
the transmission resource in a cache ac-
cording to the indication information, and
generate HARQ feedback information of the
first-service data; and

send the HARQ feedback information to the
base station.

22. Abase station, comprising:

a processor; and

a memory for storing instructions executable by
the processor;

wherein the processor is configured to:

judge whether second-service data
preempts a transmission resource of first-
service data;

if the second-service data preempts the
transmission resource of the first-service
data, send a first-service data transmission
to user equipment (UE), wherein schedule
control data of the first-service data trans-
mission carries indication information,
which is configured to explicitly or implicitly
indicating that the second-service data
preempts the transmission resource of the
first-service data or the second-service data
preempts a transmission resource position
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of the first-service data, such that the UE
retains the second-service data preempting
the transmission resource in a cache ac-
cording to the indication information and
sends HARQ feedback information of the
first-service data to a base station.

23. A computer-readable storage medium, which stores
a computer program; wherein the computer pro-
gram, when being executed by a processor, causes
the processor to perform steps of the HARQ feed-
back method as defined in claim 1.

24. A computer-readable storage medium, which stores
a computer program; wherein the computer pro-
gram, when being executed by a processor, causes
the processor to perform steps of the method for
sending indication information as defined in claim 7.
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